Six fistulated animals were divided randomly into 2 groups of 3 each. All the animals were offered conventional diet with roughage: concentrate ratio of 65: 35 on DM basis as total mixed ration with or without pomegranate (Punica granatum; Anar chal) or Rohitaka (Tecomella undulata) @ 2% of DMI. Anar chal supplementation led to higher (P<0.01) concentration of total phenols, true tannins and methanol soluble saponins whereas Rohitaka was richer (P<0.01) in vitamin C, flavonoids and water soluble saponins. The total nitrogen in rumen liquor was higher (P<0.01) in Anar chal (0.32 mg/dL) and Rohitaka (0.37 mg/dL) supplemented group as compared to control diet (0.18 mg/dL). The true nitrogen and ammonical-N levels were also higher (P<0.01) in rumen liquor of animals fed Anar chal (82.9 and 41.4%) and Rohitaka (122.3 and 46.3%) in comparison to rumen liquor of control group. Supplementation of herbs increased (P<0.01) the production of TVFAs and individual fatty acids in comparison to control.The acetate: propionate ratio varied (P<0.01) from 3.35 (Anar chal supplemented diet) to 3.06 (control diet). Total bacterial counts were higher (P<0.01) in the rumen of animals fed with Anar chal (18.52×10 ) supplemented diet. The percent holotrichs increased (P<0.01) whereas entodinomorphs reduced (P<0.01) on herb supplementation. It was concluded that supplementation of Anar chal or Rohitaka @ 2% of DMI resulted in improved rumen biochemical profile, VFA production and microbial population, however, Rohitaka had an edge over Anar chal in improving rumen fermentation parameters.
INTRODUCTION
Manipulation of rumen fermentation is the prime objective of animal nutritionists to improve fibre digestibility as well as to reduce methane emission and N excretion (Patra et al., 2006) . The antibiotics proved their worth and well established as fermentation modifier. But ban on the use of synthetic antibiotics attracted scientists towards alternates and the natural products with high concentration of secondary metabolites (saponins, condensed tannins and essential oils etc.) appear to be good sources as alternate feed additives (Teferedegne, 2000) as they have a potential to manipulate enteric fermentation, reduce enteric methane production and improve animal performance. The Punica granatum (Anar chal or pomegranate) and Tecomella undulata (Rohitaka) are the herbs which contain saponin and tannin whose evaluation is necessary before using them in ruminant ration. Thus, the goal of this study was to investigate the effects of these herbs on biochemical profile, volatile fatty acids production and microbial population in the rumen of male buffaloes.
MATERIALS AND METHODS
Two herbs i.e. Punica granatum (Anar chal or pomegranate) and Tecomella undulata (Rohitaka) were procured from Konark Herbals, Mumbai, Maharashtra and screened for bioactive components. Herbs (100 mg) in duplicate were extracted with 7.5 mL of distilled water. The contents were centrifuged at 3000 g for 10 min. The extraction was repeated again and the extracts were pooled. The aqueous extract obtained was used for estimation of phenolics (Makkar et al., 1993) , condensed tannins (Porter et al., 1986) , flavonoids (Balabaa et al., 1974) , saponins (Baccou et al., 1977) and 2, 2-diphenyl-1-picrylhydrazyl (Kumaran and Karakumaran, 2007) . Simultaneously, 1 mL of 20% TCA was added to 1 mL of aqueous extract. The contents were kept overnight at 4°C, centrifuged and the supernatant was used for the estimation of vitamin C. The herbs were extracted with 80% methanol following the same procedure as mentioned above. The saponins were estimated from the methanolic extract as well (Baccou et al., 1977) .
The effect of Anar chal and Rohitaka on the rumen profile of adult buffaloes fitted with permanent rumen fistula was assessed. One herb was evaluated at a time and two trials were conducted. In 1 st trial, 6 rumen fistulated animals were divided randomly into 2 groups of 3 each. All the animals were offered conventional diet with roughage: concentrate ratio of 65: 35 on DM basis as total mixed ration (TMR) at 9.00 h as per ICAR (2013). The concentrate mixture contained maize, wheat, mustard cake and rice bran 15 parts each, de-oiled mustard cake 10 parts, soybean meal 11 parts, de-oiled rice bran 16 parts, mineral mixture 2 parts and common salt 1 part. The roughage part was made up of available green fodder berseem and wheat straw. Three animals were offered Anar chal dry extract @ 2% of DMI. The roughage to concentrate ratio (65: 35) and level of herb (2% of DMI) were selected from in vitro study conducted by Singh et al. (2018) . After 15 days adaptation period, rumen liquor was collected at 0, 2, 4, 6, 8, 12 h post feeding for three days. Equal quantity of strained rumen liquor (SRL) from each collection was pooled for the respective animal. A few drops of HgCl 2 were added to each bottle to stop microbial action. The samples were stored in a refrigerator till further analysis. In 2 nd trial, 6 animals divided into 3 groups of 3 animals each were offered basal diet supplemented with Rohitaka dry extract @ 2% of DMI for 15 days each. The procedure for collection, processing and preservation of rumen samples was same as adopted in 1 st trial. Rumen liquor samples were analyzed for various nitrogen fractions viz., total nitrogen, NH 3 -N (AOAC, 2000), NPN, TCA-N (Cline et al., 1958) and volatile fatty acids by GLC (Cottyn and Boucque, 1968) . The finely ground samples of the substrate were analyzed for DM, CP, EE and total ash (AOAC, 2000) and NDF (Van Soest et al.,1991) .
Rumen ciliates were identified according to Hungate (1966) . Spirotrichs not identified to generic level were classified into small spirotrichs (mainly Entodinia with an average size of 42 µm × 23 µm) and large spirotrichs (mainly Diplodinia with an average size of 132 µm × 66 µm. Rumen protozoal (Naga et al., 1969) and bacterial (Gall et al., 1949) counts were determined. The data were analyzed by using SPSS (2012) version 20.0 and the means were tested for the significant difference by using Tukey's b test.
RESULT AND DISCUSSION
The contents of total ash, CP, fat, NDF, ADF and cellulose of the substrates were 10. 78, 21.45, 3.35, 57.5, 26 .1 and 20.5%, respectively. The total phenols and true tannins were observed to be highest (P<0.01) in Anar chal whereas Rohitaka was richer in vitamin C and flavonoids (P<0.01). Extraction of herbs with water and methanol revealed that methanol soluble saponin content was higher (P<0.01) in Anar chal whereas water soluble saponins level was higher in Rohitaka (Table 1) .
The total nitrogen in rumen liquor varied significantly (p<0.001) from 0.18 (control diet) to 0.32 (with Anar chal) and 0.37 mg/dL (with Rohitaka). Supplementation of Anar chal and Rohitaka resulted in 76.5 and 103.8% increase in total nitrogen levels, respectively in comparison to control (Table 2) . Similar increase (P<0.01) was also observed in true nitrogen (TCA-N) fraction on supplementation of Anar chal (82.9%) or Rohitaka (122.3%), in comparison to control group. The results are in line with those of Hundal (2011) who reported that supplementation of Babul @ 2% of DM intake resulted in 110.5% increase in total nitrogen levels and 158.3% increase (P<0.01) in true nitrogen (TCA-N) fraction in comparison to control. Ruminal NH 3 -N is a major source of N for microbial protein synthesis (Erdman et al., 1986) and it was found that the ammonical-N levels were higher (P<0.001) in animals fed Anar chal (41.4%) and Rohitaka (46.3%) in comparison to control group (16.1%). The TCA-N was 1.06 (control), 1.13 (Anar chal) and 1.78 (Rohitaka) times of NPN.
NH 3 -N concentration is a balance between degradation of feed protein and uptake of ammonia for synthesis of microbial protein. Increased ammonia N concentrations could be due to increased CP degradability (Getachew et al., 2000) and/or poor synchronization between N and carbohydrate release in the rumen. The rapid release of N that is not matched to availability of carbohydrate can lead to accumulation of ammonia N in vitro or high absorption of ammonia N from the rumen in vivo. NH 3 -N concentrations in the present study ranged from 0.041 (control diet) to 0.060 mg/dL (Rohitaka supplemented diet). The results of rumen nitrogen fractions clearly indicated that supplementation of herbs may improve the availability of nitrogen for microbial protein synthesis. The results are in agreement with those of Hundal (2011) .
Supplementation of herbs increased (P<0.01) the production of TVFAs and individual volatile fatty acids in comparison to control (Table 3 , Fig. 1 ) and Rohitaka had an edge over Anar chal in improving the fermentation of feed. Hundal (2011) also reported significant (P<0.01) increase in TVFA on supplementation of Babul @ 2% of DM intake in goat kids. Similarly, Hundal et al. (2016) also reported increase (P<0.01) in TVFA concentration on addition of pure tannins at 2-3% of substrate under in vitro conditions. Improvement in VFA profile in the rumen of male buffaloes might be due to increased availability of N to the microbes for proliferation in herb supplemented groups. The A: P ratio varied (P<0.01) from 3.35 (Anar chal supplemented diet) to 3.06 (control diet). Sharma et al. (2018) also reported improvement in A: P ratio on addition of herbs like suva, jaiphal or haldi at 2% of TMR as compared to control.
The relative percent of acetate increased by 11 to 16.3% on supplementation of herbs in comparison to control. The percent increase in acetate was observed to be highest in Rohitaka supplemented diet fed animals. The relative proportion of propionate was Table 4 . Vasta et al. (2010) also reported similar results on supplementing quebracho tannins @ 9.57% of DM intake in sheep. Total protozoa counts (×10 5 ) were lower (P<0.05) postprandial in Anar chal (1.0) supplemented diet in comparison to control (1.75) or Rohitaka (3.23) fed diet. On supplementation of Rohitaka, the total protozoa (×10 5 ) increased (P<0.01) than that of control or Anar chal supplemented group with mean of 2.98. The findings are in line with results of Vasta et al. (2010) . Higher number of protozoa might be responsible for increased ammonical-N in the rumen of Rohitaka supplemented group. However, the increase in the total number of protozoa in the rumen of the tannin-fed male buffaloes was not expected as tannins generally depress protozoal populations (Min et al.,2003) . Quebracho tannins could have diverse effects on ruminal protozoa. The results obtained in vitro with bovine ruminal fluid (Makkar and Becker, 1995) and in vivo with heifers (Baah et al., 2007) showed that they reduced ruminal protozoa. In other instances, they did not affect the total counts of protozoa in vitro (Khiaosa et al., 2009) and in vivo (Benchaar et al., 2008) . The variable effect of different herbs in present study might be due to the type and nature of tannins or saponins used.
The holotrichs % increased (P<0.01) and entodinomorphs % reduced (P<0.01) on supplementation of herbs. It has been demonstrated that although bacterial predation by rumen protozoa is dependent on the protozoal size, holotrich protozoa have a much lower predatory activity than entodiniomorphs (Belanche et al., 2012) and ultimately a lower impact on rumen ammonia concentration (Belanche et al., 2015) and duodenal microbial protein flow (Ivan et al., 2000; Ivan, 2009 ). This might be one of the reasons for higher ammonical-N in the rumen of Anar chal supplemented group where reduced number of entodinomorphs as percent of total protozoa in comparison to control group was observed in our study.
CONCLUSION
It might be concluded that supplementation of saponin and tannin containing herbs Anar chal or Rohitaka @ 2% of DM intake resulted in improved rumen biochemical profile, VFA production and microbial population, however, Rohitaka had an edge over Anar chal in improving rumen parameters. 
